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Please do not adjust margins S4 represents the Fourier Transform Infrared Spectroscopy (FT-IR) spectra of NAC (blue), MPA (red) and TGA (green), respectively. The C=O band at 1716 cm −1 were shifted to the COO − band at 1558 cm −1 . For the spectrum of NAC, the characteristic peaks at 2982, 2907 and 2800 cm -1 is corresponding to S-H stretching vibration.
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Stability of CdHgTe/CdS/CdZnS QDs
Before measurement, the samples were washed with ultrapure water three times to remove any residual reagent and the achieved precipitates were re-dissolved (A=0.1) in Milli-Q water. For storage stability, the achieved precipitates were redissolved (A=0.1) in Milli-Q water and stored in dark. The photostability of aqueous dispersions of CdHgTe/CdS/CdZnS QDs was studied by irradiating the samples with a 200 W xenon lamp at 365nm under open air condition at room temperature. The samples were washed with ultrapure water three times to remove any residual reagent and the achieved precipitates were redissolved (A=0.1) in Milli-Q water before measurement. The distance between the sample solutions and lamp was fixed to 5 cm. Aliquots of the sample solution were taken at regular intervals for PL measurements. The fluorescence quenching of BSA by CdHgTe/CdS/CdZnS QDs was studied by spectrofluorometry at room temperature. The stock solution of BSA was dissolved in PBS buffer solution (0.01M, pH=7.2).When the BSA solution (1.0×10 -6 M) were manually titrated into the QDs solution (3 mL). The PL intensity was measured at regular intervals. During the oxidation stability etching experiments, 3 % H 2 O 2 (0.025 mL) solution was added to the QDs solution (3.0 mL) with stirring under ambient conditions at room temperature. The PL intensity was recorded after different intervals of etching time. The stability of QDs is critically important for biological applications. 14 Bare CdHgTe QDs easily degradation during storage, the stability of as-prepared QDs further raised by constructing double shells structure around the core. 5, 14 The as-prepared NIRemitting CSS QDs display superior storage ability. The PLQYs of MPA-or NAC-capped CSS QDs in aqueous solution slightly increased after storage for 20 days, then gradually decreased to the original intensity after storage for 90 days (Fig. S5a) . Specifically, the PLQYs of the TGA-capped CSS QDs increased during the 30 days of storage, then farther decreased to the 64% of the original intensity after storage for 90 days (Fig. S5a) . To further define the photostability of the prepared QDs, solutions with the QDs in ambient conditions were continuously irradiated by a 200W xenon lamp at 365 nm and their emission intensities were monitored over a period of 3h. Fig. S5b shows that the FL intensity of the TGA-capped QDs rapidly dropped to only 50% of the original fluorescence intensity in merely 40 min, and became negligible after 100 min. In sharp contrast, MPA-capped CdHgTe/CdS/CdZnS CSS QDs possess much better performance and slightly decreased after irradiation for 40min. Furthermore, for NAC-capped CSS QDs, the PL intensity stabilized at about 70% of its initial value after irradiation for 1h, indicating the remarkably photostability. Fig. S5c exhibit the photostability of CSS QDs in the presence of BSA solution. The PLQYs slightly decreased after conjugated with BSA, reconfirming that there is the ground state complex formation between BSA and QDs. 15 The fluorescence intensity of NAC-capped QDs remained almost the same as the original value when irradiation time was extended to 60 min, suggesting the excellent stability of CSS QDs in biological environments. The oxidant from environmental condition or living body makes the oxidation process happen. During the etching experiments, 3% H 2 O 2 were chosen to react with QDs solution to investigate their antioxidant stability. As seen from 
Cytotoxicity experiments
Hela cells were cultured in DMEM, supplemented with 10% heat-inactivated fetal bovine serum at 37°C in the humidified atmosphere with 5% CO 2 . Before experiments, the cells were seeded onto 96 well plates and then incubated for 24 h (about 80% confluence) at 37°C. Then, Cells were washed once with phosphate buffered saline (PBS) and cultured with medium containing different concentrations of as-prepared QDs. After incubated for 30 min or 48 h, the stained cells were rinsed with PBS three times, followed by adding 20 µL stock MTT (5 mg/mL), and incubated at 37°C for 4 h. The supernatant medium was carefully removed and 150 µL of DMSO was added. Then, the plates were placed in a shaker for 10 min to fully dissolve the purple formazan crystals. Absorbance was measured at 490 nm using a UV-Vis spectrophotometer. Cells incubated in the absence of QDs were used as a control. 
